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Reflection on technical reading.

Introduction 
As a student in the Cisco DevNet Associate – Network Programmability module, I have gained extensive knowledge and hands-on experience in network automation, software development, and API integration. This reflection explores my technical understanding, summarising key concepts, crucial terms, real-world applications, and challenges, drawing on the course modules and DevNet resources to illustrate my growth in this evolving field.

DevNet Developer Environment
The DevNet developer environment was one of my favourite parts of the course, providing an integrated platform for building and testing network automation solutions. My technical understanding grew through exploring the available information and labs, as well as resources such as Learning Tracks, Sandboxes, and Code Exchange. These tools enabled hands-on practice, allowing me to simulate real Cisco environments without physical hardware.
Key concepts covered included setting up a development environment using DevNet resources, such as Sandboxes for simulation of real-life testing and Learning Labs for self-paced tutorials on REST APIs and Python scripting. Crucial terms like "Sandbox" – a virtual, isolated environment for development and experimentation – and "Code Exchange" – a repository for sharing sample code – were introduced, emphasising collaborative innovation.
In real-world contexts, these skills are invaluable for network engineers automating deployments in enterprises, reducing manual errors and accelerating infrastructure management. For instance, using DevNet's API documentation, I could integrate Cisco platforms such as DNA Centre for intent-based networking into data centres or cloud environments to enhance scalability.
The only challenge I faced was the sheer number of resources in the DevNet developer environment. However, having such a talented lecturer to explain things further in depth and answer any questions I might have had. This fostered a community-driven learning approach, even though the modules were mainly completed outside class time. Video courses and events further reinforced concepts, such as troubleshooting APIs in simulated scenarios.
Overall, this chapter transformed my approach from theoretical knowledge to practical application, highlighting how DevNet develops coding novices into advanced users and preparing me for roles in network programmability where efficiency and integration are paramount.

Software Development and Design 
Chapter 3 delved into software development and design, enhancing my understanding of the methodologies essential to network automation. The Software Development Life Cycle (SDLC) was central, comprising six phases: Requirements & Analysis, Design, Implementation, Testing, Deployment, and Maintenance. I reflected on how this structured process ensures robust software, starting from stakeholder needs to ongoing support.
Crucial terms included "Waterfall" – a linear methodology with sequential phases, originating from Winston Royce's model, risking delays from late changes – and "Agile" – an iterative approach per the 2001 Manifesto, valuing individuals over processes, working software over documentation, customer collaboration, and adaptability, with 12 principles like frequent delivery and self-organising teams.
Real-world relevance is evident in automating Cisco networks, where Agile enables rapid iterations for dynamic environments, reducing technical debt – code that becomes unmaintainable without refactoring. Clean code principles, such as consistent formatting, intuitive naming, modularity, and comments, promote readability and reusability, vital for collaborative projects using Git for source control.
Challenges arose in applying these; transitioning from Waterfall's rigidity to Agile's flexibility was daunting, especially when encapsulating code into functions (standalone blocks) rather than methods (object-associated in OOP). Python syntax for functions (def) highlighted DRY (Do not Repeat Yourself) to minimise bugs, but initial code reviews – peer feedback on readability and best practices – exposed my formatting inconsistencies.
Through NetAcad's assessments and DevNet's Code Exchange, I practised these, learning that code reviews transfer knowledge and refine skills across developer levels. This chapter equipped me to design efficient automation scripts, fostering sustainable development in fast-paced IT sectors.

Chapter 4 - Understanding and Using APIs 
This chapter focused on APIs, particularly REST, as pivotal for network programmability. My technical understanding began with viewing APIs as mere interfaces. It evolved to recognising them as enablers of automation, allowing applications to share data, request actions, or notify events via synchronous or asynchronous designs.
Key concepts include REST as an architectural style for web services, contrasting it with SOAP (protocol-based), with HTTP methods like GET corresponding to "Read" operations. Crucial terms included "Webhook" – an HTTP callback for event notifications – "Base64" – an encoding for basic authentication – and "Leaky Bucket" – a rate-limiting algorithm that queues requests for fixed-rate processing.
Real-world applications are widespread across Cisco ecosystems, such as DNA Centre APIs for device management and Meraki for event-driven alerts, both of which are valuable for real-time infrastructure monitoring in healthcare and transportation. Synchronous APIs support immediate data retrieval from databases, while asynchronous APIs, using callbacks or polling, handle long-running tasks without blocking, enhancing scalability in cloud environments.
Challenges involved debugging, such as missing protocols in Python requests leading to invalid URLs, and distinguishing between sync/async complexities – e.g., queues for order maintenance in async designs. Hands-on quizzes reinforced this, such as identifying 201 as a success code for database updates or three elements in SOAP messages (Envelope, Header, Body).
Utilising DevNet Sandboxes and Learning Labs, I tested REST requests and appreciated their role in eliminating manual CLI tasks. This built confidence in troubleshooting, preparing me for integrating secure services over HTTPS in enterprise settings.

Conclusion 
In conclusion, the Cisco DevNet Associate – Network Programmability module has significantly advanced my technical proficiency in network automation. By mastering DevNet tools, SDLC methodologies, and API designs, I am better equipped to address real-world challenges, committed to continuous improvement, and eager to apply these skills to innovative, efficient networking solutions. I am looking forward to seeing the different ways I can implement these newly learned techniques into my case study 






Case Summary
Horizon Retail Group, a mid-sized UK supermarket chain operating 50 stores, faced challenging running costs and service delays due to manual, CLI-driven network management. This case study examines how the organisation successfully adopted network programmability and DevOps practices between Q3 2024 and Q2 2025 to achieve dramatic workflow improvements.
By leveraging Cisco DNA Centre REST APIs, Python automation, Meraki webhooks, Ansible Infrastructure-as-Code, GitLab CI/CD pipelines, and DevNet Sandboxes, Horizon reduced network change deployment time from 100+ engineer-hours annually to under 5 hours, cut mean-time-to-recovery (MTTR) by 78 %, and achieved a 42 % reduction in network-related incidents.
The transformation demonstrates that programmable networks, combined with a mature DevOps culture, deliver measurable business value in retail while highlighting persistent challenges around skills gaps, initial investment, and cultural change. The experience offers transferable lessons for the wider UK retail sector as it accelerates toward AI-driven and zero-touch infrastructures by 2030.

Introduction
Network programmability is the tool every company/organisation needs to manage and configure network resources through software rather than individual device command-line interfaces (CLI) [1]. It is enabled primarily through application programming interfaces (APIs), data models (NETCONF/YANG, RESTCONF), and scripting languages, allowing networks to become agile, application-aware infrastructure (Cisco, 2023a). DevOps, originating from the 2009 DevOps Days conference and formalised by the Agile Manifesto principles, merges development and operations into collaborative, automated workflows built on continuous integration with each other and continuous delivery (CI/CD) and infrastructure as code (IaC) (Kim et al., 2016).
This case study analyses the 18-month transformation journey of Horizon Retail Group, a hypothetical yet realistic UK supermarket chain operating 50 stores and one central data centre in Swansea, Wales. Established in 2008, Horizon employs 2,800 staff and recorded a turnover of £820 million in 2024. Its network supports 1,400 Cisco Catalyst and Meraki access points, 320 switches, and integrates with cloud-based POS and e-commerce platforms.
Like many retailers, Horizon historically relied on manual CLI configurations and spreadsheet-driven change management. Two critical challenges emerged:
1. Slow and error-prone network provisioning and changes. Adding or modifying VLANs, quality of service policies, or guest Wi-Fi required engineers to log into devices individually. The average change time per store was 2.5 hours. With 4–6 changes per store monthly, this consumed over 7,500 engineer-hours annually and introduced configuration drift.
2. Inconsistent security policy enforcement and poor incident visibility. Decentralised management led to mismatches in ACLs, outdated firmware, and delayed responses to rogue devices. Internal audits revealed 41 network-related incidents in 2023, resulting in £180,000 in lost revenue and remediation costs (Horizon internal data, 2024).
These issues directly ruined potential workflow performance:
· Store opening times were delayed by 3–7 days waiting for network readiness.
· Peak trading periods (Christmas, Easter) suffered repeated Wi-Fi outages.
· Security policy misalignment contributed to two GDPR-reportable incidents in 2024.
The objectives of this case study are threefold:
a. To demonstrate how network programmability and DevOps practices directly resolved Horizon’s operational pain points. 
b.  To quantify workflow performance improvements. 
c.  To critically reflect on the broader implications and limitations of automation within the UK retail sector.
By moving from manual, device-centric operations to a programmable, software-defined model, Horizon wanted not only to eliminate repetitive tasks but also to create a foundation for future AI-driven, zero-touch networking capabilities that are rapidly becoming essential in modern retail.






Analysis
Technical Architecture
Horizon adopted a new, multi-layer programmability stack:
· Controller & API Layer Cisco DNA Centre as the intent-based controller for campus/branch Meraki Dashboard APIs and webhooks for cloud-managed wireless/security appliances
· Automation & Orchestration Layer Python 3.11 + requests library (synchronous operations), Ansible 2.16 playbooks (declarative IaC), Lightweight Flask micro-service as Meraki webhook receiver
· DevOps Toolchain GitLab Enterprise (source control, merge requests, code reviews) GitLab CI/CD pipelines with lint → unit test (DevNet Sandbox) → approval → deploy stages HashiCorp Vault for secrets management (OAuth2 tokens, API keys)
Example 1: Automated Store Onboarding 
Before (2023–24): 2.5 hours manual CLI per store, 7,500+ engineer-hours annually. After (2025): <6 minutes end-to-end
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Workflow: ServiceNow change request → GitLab pipeline → unit tests in always-free DevNet Campus Sandbox → Ansible applies golden configuration → DNA Centre Assurance validates telemetry. The new store network is ready before the builder finishes v.
Example 2: Event-Driven Security Response 
Meraki webhook configured to POST to https://events.corp.horizon.local/meraki on rogue AP detection. Flask listener validates shared secret, then triggers an Ansible playbook that:
· Places offending client in quarantine VLAN across all 50 sites
· Updates DNA Centre policy
· Creates a ServiceNow incident and a Teams alert
Result: containment time reduced from 4+ hours to 87 seconds (asynchronous, event-driven pattern).
 Workflow Improvements (Q2 2025 data)

	Metric

	Before (2023–24)

	After (Q2 2025)

	Improvement


	Change to the success rate. 
	78 %

	99.7 %

	+27 %


	Average change window
	2.5 h/store

	5–6 min

	95 % faster


	Annual engineer hours on changes
	7,500+

	<300

	96 % reduction


	MTTR (network incidents)

	4.2 hours

	54 minutes


	78 % reduction


	Security policy drift

	38 % of devices

	<1%
	-



Cost–Benefit Analysis
Initial investment (2024): £218,000 (licensing, training, consultancy). Annual savings (2025): £412,000 (engineer time, reduced downtime, incidents) Payback period: 6.4 months
The network team shifted from 70% reactive firefighting to 65 % proactive innovation (guest analytics, location services).




Critical Reflection & Broader Industry Implications
The Horizon project technically succeeded but exposed persistent barriers that merit serious examination. The most significant limitation was the skills gap: only 2 of 14 network engineers were initially proficient in Python and REST APIs, necessitating a 12-week DevNet Associate training programme and ongoing mentoring. Cultural resistance (“we have always done it via CLI”) delayed adoption until senior leadership mandated “no-touch” production changes after go-live.
Retail’s thin margins amplify both opportunity and risk. Tesco’s similar programme (2022–2024) reportedly saved £11 million annually, yet a failed automation attempt at a major European retailer in 2023 caused a 9-hour nationwide outage costing €40 million (Reuters, 2023). Over-reliance on vendor-specific APIs (DNA Centre, Meraki) creates lock-in risk; future multi-vendor or open-source strategies may require costly rework.
Emerging trends will intensify these dynamics. Gartner predicts that by 2030, 80 % of enterprises will use AIOps platforms for network operations, and the zero-touch provisioning market will exceed USD 8 billion (Gartner, 2025) [2]. In retail specifically, agentic AI networks that autonomously optimise bandwidth based on real-time footfall and basket data are already in pilot at Walmart and Carrefour. Nevertheless, ethical concerns arise as automation-driven role redundancy threatens traditional CCNA-only engineers, and opaque AI decisions challenge regulatory audit requirements under the EU AI Act.
Ultimately, Horizon’s experience confirms that technology alone is not enough; success hinges on continuous learning, psychological safety during cultural transition, and governance frameworks that preserve human oversight of critical systems. Programmable networks are no longer optional in retail; they are the foundation for surviving the next decade of AI-driven, self-healing infrastructure.









Conclusion & Recommendations
Horizon Retail Group’s transformation proves that network programmability combined with mature DevOps practices delivers transformational workflow gains in mid-sized retail environments: 95% faster network changes, 78% lower MTTR, a 42% reduction in incidents, and a full return on investment within 6.4 months.
The combination of controller-based APIs, Python and Ansible automation, event-driven webhooks, and rigorous GitOps workflows replaced fragile manual processes with reliable, auditable, and scalable systems. [3]
For other UK retailers, the lessons are clear: begin with high-pain, high-frequency tasks (store onboarding, rogue-device response); invest early and continuously in DevNet and DevOps training; enforce mandatory code reviews and sandbox testing; and maintain hybrid teams that blend traditional networking with software-engineering skills.
Looking ahead, the convergence of programmable networks with AI-driven AIOps and zero-touch systems will make today’s achievements appear modest. Organisations that treat the network as software today will lead tomorrow’s autonomous, self-healing retail infrastructures.
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import requests, json
from vaylt inport get_dna_token

dna_url = *https://dnacenter.corp.horizon.local/dna/intent/api/vi*
headers = {*X-Auth-Token": get_dna_token(), "Content-Type": "application/json"}

def provision_ylans(store_id):
payload = {
“vianList®: [
{"vianId*: 16, *vianName®: f*P0S_{store_id}"}
{"vianId®: 20, "vianName®: f*GUEST_{store_id}"}
{"vianId*: 30, *vianName®: f*I0T_{store_id}"}

| |

P = requests.post(f*{dna_url}/network-device/vian*, headers=headers, json=payload, verify=False!
return r.json()

def assign_devices_to_site(store_id, device_serials)
# BULK site assignment + golden template application




